CD22 Exon 12 deletion is a characteristic genetic defect of therapy-refractory clones in paediatric acute lymphoblastic leukaemia.
Gene expression profiling (GEP) of primary leukaemic cells (PLC) from 157 paediatric B-lineage acute lymphoblastic leukaemia (ALL) patients, including a direct comparison of matched pair initial diagnosis versus first relapse leukaemic specimens, provided previously unknown evidence that relapse clones are characterized by significantly higher expression levels of a CD22 exon 12 deletion (CD22ΔE12)-associated signature transcriptome than the PLC from newly diagnosed patients. In agreement with and validating these GEP results, reverse transcription polymerase chain reaction and Western blot analysis of PLC from 19 of 19 paediatric ALL patients in first bone marrow relapse occurring within 12 months of the completion of primary therapy confirmed them to be CD22ΔE12(+). Likewise, PLC in diagnostic initial bone marrow specimens from seven of seven therapy-refractory newly diagnosed paediatric B-lineage ALL patients with <7 months event-free survival (EFS), including four patients with induction failures and three patients with early relapses, were CD22ΔE12(+), whereas PLC from only one of five newly diagnosed paediatric B-lineage ALL patients with >18 months EFS was CD22ΔE12(+). CD22ΔE12(+) could be detected in PLC of therapy-refractory patients both at the time of initial diagnosis as well as at the time of documented treatment failure. Our study implicates the CD22ΔE12 genetic defect in the aggressive biology of relapsed or therapy-refractory paediatric B-lineage ALL.